We have carried out a study of the early type stars in nearby OB associations spanning an age range of ∼ 3 to 16 Myr, with the aim of determining the fraction of stars which belong to the Herbig Ae/Be class. We studied the B, A, and F stars in the nearby (≤ 500 pc) OB associations Upper Scorpius, Perseus OB2, Lacerta OB1, and Orion OB1, with membership determined from Hipparcos data. We also included in our study the early stars in the Trumpler 37 cluster, part of the Cep OB2 association. We obtained spectra for 440 Hipparcos stars in these associations, from which we determined accurate spectral types, visual extinctions, effective temperatures, luminosities and masses, using Hipparcos photometry. Using colors corrected for reddening, we find that the Herbig Ae/Be stars and the Classical Be stars (CBe) occupy clearly different regions in the JHK diagram. Thus, we use the location on the JHK diagram, as well as the presence of emission lines and of strong 12 µm flux relative to the visual to identify the Herbig Ae/Be stars in the associations. We find that the Herbig Ae/Be stars constitute a small fraction of the early type stellar population even in the younger associations. Comparing the data from associations with different ages and assuming that the nearinfrared excess in the Herbig Ae/Be stars arises from optically thick dusty inner disks, we determined the evolution of the inner disk frequency with age. We find that the inner disk frequency in the age range 3 -10 Myr in intermediate mass stars is lower than that in the low mass stars (< 1 M ⊙ ); in particular, it is a factor of ∼ 10 lower at ∼ 3 Myr. This indicates that the time-scales for disk evolution are much shorter in the intermediate mass stars, which could be a consequence of more efficient mechanisms of inner disk dispersal (viscous evolution, dust growth and settling toward the midplane).
Introduction
The Herbig Ae/Be stars (HAeBe) are young emission line objects with spectral types B, A, and in a few cases F, in most instances spatially correlated with dark clouds or bright nebulosities (Herbig 1960; Waters & Waelkens 1998; Hernández et al. 2004 ). The masses of HAeBe range from 2 to 10 M ⊙ . Like their low mass pre-main-sequence (PMS) counterparts, the T Tauri stars (TTS), these objects become optically visible before reaching the main sequence, so their PMS evolution can be studied in some detail. Stars more massive than 10 M ⊙ are expected to spend their whole PMS time as optically obscured objects.
In addition to Hα emission, HAeBe exhibit infrared excesses relative to the photosphere which are attributed to emission from dust in circumstellar accretion disks (Finkenzeller & Mundt 1984; Lorenzetti et al. 1983; Davies et al. 1990; Hillenbrand et al. 1992; van den Ancker et al. 1997; Malfait et al. 1998) . Millimetric and submillimetric observations confirm the existence of disks of substantial mass around some of these objects (Blake & Boogert 2004; Fuente et al. 2003; Mannings & Sargent 2000 , 1997 Natta et al. 2000 Natta et al. , 2001 . Most HAeBe exhibit a flux excess in the near infrared (NIR) portion of their spectral energy distributions (SEDs), which has been attributed to emission from an optically thick "wall" at the dust destruction radius, directly heated by the star (Natta et al. 2001; Maheswar, Manoj, & Bhatt 2002; Dullemond et al. 2001; Dullemond & Dominik 2004a; Muzerolle, et al 2004; Muzerolle, Calvet, Hartmann, & D'Alessio 2003b) .
Studies of the circumstellar environments of HAeBe suggest that these objects are progenitors the stars surrounded by debris disks ( e.g, β Pictoris, Vega-like stars), which could be sites of planet formation (Natta et al. 2000; Lagrange, Backman, & Artymowicz 2000) . However, long standing questions about how and when the transition between HAeBe and Vega-like stars occurs have yet to be answered. Observations of the numbers of young intermediate mass stars surrounded by optically thick inner disks in samples of different ages could be used as a first step toward answering these questions. Roughly coeval stellar groups are ideal to study since uncertainties in properties like distances and ages are minimized.
OB associations are defined as stellar groups with significant populations of intermediate mass stars and with stellar mass density less than 0.1 M ⊙ /pc 3 (Brown et al. 1999b) . Ages derived from Hertzsprung-Russell diagrams (HRD) indicate that they are young (e.g, Blaauw 1964) . For this reason, OB associations are excellent for studying young stellar objects covering a complete range of mass (e.g. Preibisch et al. 2002) . Moreover, by studying OB associations with different ages, we can analyze the temporal evolution of the processes characterizing the early history of their stars.
An important but difficult aspect of studying OB associations is the identification of their members. OB associations have small internal velocity dispersions, so the streaming motion of the stellar group, in combination with the solar motion, is reflected as a motion of their members toward a convergent point on the sky (e.g., Brown et al. 1999a; de Zeeuw et al. 1999) . Thus, membership can be established by studying the kinematic properties of the group (proper motions, parallaxes, radial velocities). Nearby associations cover large regions in the sky, which in the past limited the astrometric membership determination to the bright stars (V ≤ 6 mag). Photometric studies could add fainter members to the associations, but this membership determinations were less reliable due to several factors as, for instance, undetected duplicity, spread of distances within the association, photometric variability, and interlopers. The publication of positions, proper motions and trigonometric parallaxes for ∼120000 stars in the Hipparcos Catalog (Esa 1997) has significantly improved the situation, enabling astrometric studies down to its limiting magnitude, V∼12.
Using Hipparcos measurements, de Zeeuw et al. (1999) made a comprehensive census of the stellar content of the OB associations within 1 Kpc from the sun. Members of each association were identified using two methods. The first method is a modification of the classical convergent point method (Brown 1950) detailed by de Bruijne (1999) ; the second uses the positions, parallaxes and proper motions to define members using probability distributions in the velocity space (Hoogerwerf & Aguilar 1999) . The combination of these methods gives reliable memberships of stars in 12 young stellar groups. However, since some groups are beyond 500 pc, where the Hipparcos parallaxes are no longer useful, or have unfavorable kinematics, 10 associations studied by de Zeeuw et al. (1999) do not show astrometric evidence for a moving group and their results are inconclusive. One of these associations with unfavorable kinematics is Orion OB1, which has a motion mostly directed radially away from the Sun. Nonetheless, the Hipparcos data of Ori OB1 was analyzed carefully by Brown et al. (1999b) , who found a relation based on proper motions which characterizes approximately the members of this association (see §2.2). The resulting set of stars selected by this relation overlaps in 96% with the photometric members given by Brown, de Geus, & de Zeeuw (1994) .
In this contribution we explore the frequency of HAeBe in three associations with different ages (Upper Scorpius, Perseus OB2, and Lacerta OB1) with members selected from de Zeeuw et al. (1999) . In addition, we study the Orion OB1 association, which was divided in 2 subassociation with different ages and distances. We complement our studies by analyzing the NIR properties of the early stars in Trumpler 37 from Contreras et al. (2002) . Details of the selection and the observation of each sample is described in §2. In our entire sample, more than 82% of the spectral types published by Hipparcos are from the SIMBAD 1 data-base, with references labeled as miscellaneous; the other 18% are from the Michigan catalogue for the HD stars (Houk 1982; Houk & Smith-Moore 1988) . We obtained spectra for all the stars in our sample and reclassified them using the classification scheme described in Hernández et al. (2004) , to obtain an homogeneous spectral typing scheme for all the objects in the associations. Details of the classification scheme are in §3.1, where we also calculate the visual extinction for the objects and describe the identification and measurement of the emission lines present in the spectra. We analyze the NIR excess of the members of each group in §3.2. We estimate distances from both astrometric and photometric data in §3.3, and a HRD is given for each association in §3.4. A census of HAeBe, based on observational properties characteristic of the presence of disks (emission at Hα, NIR excesses and IRAS fluxes) is described in §4, and the disk frequency is discussed on §5. Finally, we summarize the most important aspects of this work in §6.
2. Selection of the sample and observations Table 1 lists properties of the associations studied in this contribution. Our total sample include 440 Hipparcos stars distributed in 3 OB associations ( §2.1), with astrometric membership determined by de Zeeuw et al. (1999) , and the Orion OB1 association, for which we have determined membership combining astrometric and photometric data ( §2.2).
Upper Scorpius, Perseus OB2 and Lacerta OB1 sample
Using the census of nearby OB associations made by de Zeeuw et al. (1999) , we selected young associations with estimated ages < 20 Myr and within 500 pc from the sun, since the uncertainty in the Hipparcos parallaxes beyond 500 pc is generally larger than 50%. We also required the associations to be within the declination limit of the telescope used in this work (δ > −35 • , see §2.3). With this criteria we selected the OB associations Upper Scorpius (US), Perseus OB2 (Per OB2), and Lacerta OB1 (Lac OB1). Columns 2, 3, 4 of Table 1 give the distances, the ages, and the number of stars for each association, respectively (de Zeeuw et al. 1999) . Column 5 of this table gives the number of stars observed for each one of these three associations. Other information in this table is discussed below.
Orion OB1 sample
As we said previously, the association Orion OB1 has unfavorable kinematics, so the membership determination method from de Zeeuw et al. (1999) is not useful. However, Brown et al. (1999b) and Brown, de Geus, & de Zeeuw (1994) studied in detail the brighter population of this association giving several criteria to find members belonging to Ori OB1. These criteria are applied in this section to create our sample.
We defined a region of 180 square degrees in Orion OB1 defined by limits in right ascension 5.0h < α < 6.0h and declination −6 • < δ < 6 • . There are 733 Hipparcos stars in this region. Since the motion of the Ori OB1 association is mostly directed radially away from the Sun, the expected intrinsic proper motions in right ascension and declination, µ α and µ δ , have to be small and comparable to measurement errors. So, we rejected stars with a relative large intrinsic proper motion by applying the criteria defined by Brown et al. (1999b) ,
Where the proper motions are in milli-arcsecond per year (mas/yr)
This method provides a rough selection of members in Orion OB1. From the 282 stars selected by this criterion, we rejected 14 stars because they have negative parallaxes. Another 4 stars were rejected because they are clearly foreground stars with parallaxes larger than 7 mas and corresponding to distances smaller than 140 pc. In addition, using photometry from the Hipparcos catalog, we applied a photometric criterion in the B-V vs V color-magnitude diagram, selecting stars located above or on the zero age main sequence (ZAMS; Cox 2000) and with B-V color ¡ 1.2 in order to avoid highly embedded objects or intrinsically red stars (K and M). The final set of candidates include 245 objects, of which 92% were observed spectroscopically (see Table 1 ).
Four subgroups of Ori OB1 with differences in ages and distances (1a, 1b, 1c and 1d) were identified by Blaauw (1964) . These subgroups were largely analyzed in later studies (e.g., Warren & Hesser 1977a,b; Genzel & Stutzki 1989; Brown, de Geus, & de Zeeuw 1994) . Particularly, Brown, de Geus, & de Zeeuw (1994) determined ages (1a: 11.4 ± 1.9 Myr; 1b: 1.7 ± 1.1 Myr; 1c: 4.6 ± 2.0 Myr) and distances ( 1a: 380 ± 90 pc, 1b: 360 ± 70 pc; 1c: 400 ± 90 pc) based on the photometric properties of each subgroup. Brown et al. (1999b) improved the estimate of distances based on Hipparcos parallaxes ( 1a: 336 ± 16 pc, 1b: 439 ± 33 pc; 1c: 462 ± 36 pc). The distance of the youngest subgroup Ori OB1d (< 1Myr), located at the Orion Nebula Cluster (ONC), was undetermined due to the small number of stars in the Brown et al. (1999b) study. Figure 1 shows stars in the Orion OB1 association overlaid on a map of integrated 13 CO emissivity from Bally, Stark, Wilson, & Langer (1987) (gray scale) and isocontours of galactic extinction for A V = 1, 2, 3 and 4, from Schlegel, Finkbeiner, & Davis (1998) . We plot the boundaries from Warren & Hesser (1977a) between the subgroups 1a, 1b, and 1c. Due to the similarities in the ages and distances of the sub-associations OB1b and OB1c, we have joined these sub-associations into one (labeled as OB1bc). Most of the stars in OB1bc are spatially related with dust or gas. There is a subset of 17 stars in the OB1a sub-association which is also spatially correlated with dust and gas (see Figure 1) ; we assumed that this subset belongs to OB1bc instead of OB1a. A Kolmogorov-Smirnov test based on Hipparcos parallaxes supports this assumption. This test shows that the significance level is 10% higher when the parallaxes of this subset are compared to the parallaxes of OB1b than when they are compared to the parallaxes of the remainder OB1a stars. The last two rows in Table 1 give information about the subgroups in Ori OB1.
Observations
We obtained low-dispersion spectra for the stars selected as discussed in §2.1 and §2.2 during 2000 and 2003 using the 1.5 meter telescope of the Whipple Observatory with the FAST Spectrograph (Fabricant et al. 1998) , equipped with the Loral 512 × 2688 CCD. The spectrograph was set up in the standard configuration used for "FAST COMBO" projects, a 300 groove mm −1 grating and a 3" wide slit. This combination offers 3400Å of spectral coverage centered at 5500Å, with a resolution of 6Å. The spectra were reduced at the CfA using software developed specifically for FAST COMBO observations. All individual spectra were wavelength calibrated and combined using standard IRAF routines 2 . The exposure time range from 0.2 to 180 seconds. Signal-to-noise ratio (SNR) of our spectra are typically 20 at the central wavelength region of the spectra. The standard stars used in our spectra classification scheme were observed with the same instrumental configuration used for the Hipparcos stars. Table 2 compiles properties derived from our observations. Column 1 and 2 show the Hipparcos number and other name of the stars. Spectral types and reddening (A V ), with their respective errors, are in columns 3, 4, 5, and 6 (see §3.1). The 2MASS colors used in §3.2 are shown in columns 7, 8 and 9. The effective temperature (T eff ), luminosity and mass calculated in §3.4 are given in the last three columns.
Analysis of the observations

Spectral analysis and reddening estimates
We classified ours objects following the spectral classification scheme of Hernández et al. (2004) , which is optimized for the FAST wavelength range and is defined for stars with spectral types in the range from O to early G stars. The scheme is based on 33 spectral indices sensitive to changes in T eff but insensitive to reddening, stellar rotation, luminosity class and signal-to-noise ratio. This scheme is designed to largely avoid problems caused by non-photospheric contributions (mostly due to material surrounding the star). We achieve this by requiring that the various spectral types calculated from each index agree with the others; wildly discrepant values are rejected, and a weighted mean spectral type is obtained. In columns 3 and 4 of Table 2, the spectral type and its respective error is show for each star. This error has two contributions, the error from the fit of each index to the standard main sequence, and the error in the measurement of each index (Hernández et al. 2004) We measured the equivalent width (EW λ ) of Hα and of the most prominent emission lines using the task splot in the IRAF spectra reduction package noao.onedspec. In those lines with emission and absorption components, the EW λ is referred to the emission contribution. These emission line stars provide us with a list of HAeBe candidates to which we apply additional constraints, like NIR ( §3.2) and IRAS fluxes ( §4.1) to select stars with inner dusty disks .
We use B-V colors from the Hipparcos Catalog In order to estimate the visual extinction A V . Only the star HIP17561 in Perseus OB1 association does not have photometric information, so we take the V and B-V values from the SIMBAD data-base. The intrinsic (B-V) 0 color is obtained interpolating our spectral type in the table of colors for main sequence stars given by Kenyon & Hartmann (1995, hereafter KH95) .
We use the extinction relation from Cardelli, Clayton, & Mathis (1989) and the value of total-to-selective extinction for normal interstellar reddening (R V =3.1). Although in moderately and highly embedded HAeBe this value is larger than that for normal interstellar reddening (e.g. Hernández et al. 2004; Whittet et al. 2001; Waters & Waelkens 1998) , we use R V =3.1 for our stars because they have low visual extinction (A V < 1 mag); differences in R V imply differences in A V (column 5 of Table 2 ) smaller than the error (column 6 of Table 2 ) propagated from errors in the spectral type and the photometric data.
Near Infrared Color Color Diagram
The HAeBe show significant excesses in the JHK diagram relative to their photospheric colors (Hillenbrand et al. 1992; Lada & Adams 1992) . These excesses are associated with disk emission (Natta et al. 2001; Maheswar, Manoj, & Bhatt 2002; Dullemond et al. 2001; Dullemond & Dominik 2004a; Muzerolle, et al 2004) . However, there are early type stars with emission lines, the CBe, which also show near infrared excesses from gaseous free-free emission, although they are not of PMS nature; these stars are often confused with HAeBe. To determine the actual regions in the JHK color-color diagram occupied by the HAeBe and the CBe, we have compared dereddened colors of samples of both types. The HAeBe sample is taken from Hernández et al. (2004) and the sample of CBe from Yudin (2001) . The HAeBe, the CBe and the objects in each association were corrected for reddening using the relations from Cardelli, Clayton, & Mathis (1989) . The dereddened 2MASS colors were converted into the standard CIT systems using the transformations from Carpenter (2001) . The intrinsic colors of dwarf and giant stars in Johnson-Glass system were taken from Bessell & Brett (1988) . We complete the earlier main sequence stars with photometric data from Koornneef (1983) transformed to the Johnson-Glass system (Cox 2000) . The JohnsonGlass system system was converted to the CIT system using the transformation given in Bessell & Brett (1988) .
In Figure 2 , we plot dereddened colors of the sample of HAeBe (Hernández et al. 2004 ) on the JHK color-color diagram in three spectral ranges, earlier than B5, later than F0, and between B5 and F0. We selected stars with reliable 2MASS data as determined from their photometric quality flag. We complete the NIR data using photometry from Eiroa et al. (2001) and by de Winter et al. (2001) . All these objects were corrected by reddening using the A V calculated by Hernández et al. (2004) and the mean value of R V adequate for this sample (R V =5.0). We also plot in Figure  2 the dereddened colors of a sample of CBe from Yudin (2001) , distinguishing stars with spectral type B5 or later, and spectral type earlier than B5. To get a homogeneous CBe sample, we selected objects with 2MASS photometry and with HIPPARCOS spectral type taken from the Michigan Catalogs (Houk & Cowley 1975; Houk 1978 Houk , 1982 Houk & Smith-Moore 1988) . We used the B-V color from the Hipparcos catalog and the normal interstellar reddening law to estimate the A V for the CBe.
The CBe and the HAeBe occupy separate regions in the JHK color-color diagram, with the CBe located in a relative small region near the blue end of the main sequence. In contrast, most of the HAeBe are distributed below the Classical T Tauri star (CTTS) locus defined by Meyer, Calvet, & Hillenbrand (1997) , in a more extended band more or less parallel to the reddening vector, but displaced to the right of the reddening line from a B0 star (Figure 2 ). This clear difference on the JHK color-color diagram was noted previously by Lada & Adams (1992) using samples of HAeBe and Be stars, but the objects were not corrected for reddening, so the region occupied by the HAeBe in that paper was more spread out extending even above the CTTS locus. In Figure 2, λ6731 additional to the emission at Hα. The other star, BD+651637 (HBC730), has spectral type B4 with emission at Hα and Hβ and Fe II. These objects could be stars with nearly pole-on disks, where the contribution of the vertical wall at the dust destruction radius is negligible (Dullemond et al. 2001) ; however, no IRAS sources are associated with them. Additional studies of these stars are required to clarify if the lack of NIR excess is produced by a special geometry of the disk or by its absence. The object located above of the CTTS locus is the star V633 Cas (HBC3); the strong IRAS color suggests that the position of this object on the JHK color-color diagram does not arise from an underestimate of the reddening correction. This star is associated with complex reflection nebulae and has a class I-like companion at 6" north that could be contributing to the observed NIR excesses (Fukagawa et al. 2002; Lagage et al. 1993 ). The early F star located to the left from the B0 reddening line is BO Cep (HBC735) which has a double peak profile at Hα line. The 2MASS colors of this object are flagged as a source contaminated by nearby star.
We have extracted from the JHK s colors for stars in our sample from the 2MASS All Sky Survey. In general, the positions of the Hipparcos stars and their respective 2MASS sources match within 0.5"; only for the star HIP80473 in US the difference is larger than 1". The object HIP111104 has JHK S magnitudes contaminated by nearby stars. Figure 3 shows the JHK color-color diagrams of the associations US (a), Per OB2 (b), Lac OB1 (c), Ori OB1a (d) and Ori OB1bc (e), and for the probable members of the cluster Trumpler 37 (f) from Contreras et al. (2002) , indicating the stars with Hα in emission. Stars located in the HAeBe region are labeled with their respective Hipparcos numbers. We will discuss individual associations in §4.
Distances
Astrometric distances for the associations were obtained using the Hipparcos parallaxes of the stars in each association. We applied a χ 2 test over the distribution of distance of the stars in each association, changing the theoretical distance until a minimal value of χ 2 was obtained by comparing with the observational distance in the sample; in this way, we obtain a first guess for the distance of each stellar group. We calculated the standard deviation (σ) using the individual distances of the stars and this first guess of the distance. To improve our determination, we rejected those values with differences larger than 3 σ. Then we ran the χ 2 test on the improved distribution of parallaxes to obtain the value of distance reported in column 6 of Table 1 . With our estimate, we reject less than 10% stars from the original sample. The errors reported in Table 1 are the uncertainty in the mean σ (
, where N is the number of stars used to calculate the distances in each association. Except for Lac OB2, our determination is in agreement with the previous values of distance calculated using Hipparcos data (de Zeeuw et al. 1999; Brown et al. 1999b ).
We also estimated photometric distances fitting each sample to the ZAMS defined by Cox (2000) on the B-V, M V color magnitude diagram. We applied a χ 2 test comparing the dereddened values of B-V and M V of the stars in each association with the respective values of the ZAMS (Cox 2000). In each case we changed the distance of the association, used to calculated M V , until a minimum value of χ 2 is obtained. We used a similar rejection criterion to the one described in the preceding paragraph to improve the χ 2 test. In this case, we also rejected stars with B-V>0.0 to avoid stars that have not yet reached the ZAMS. These estimates are less reliable since the method is dependent on the evolutionary status, metallicity of the stellar groups, presence of multiple systems and photometric calibration (e.g. Vandenberg & Poll 1989; Pinsonneault et al. 1998; Robichon et al. 1999; Carretta et al. 1999 ). However, except for Ori OB1bc which has a large number of stars above the ZAMS because of its youth, the photometric and astrometric distances are in good agreement within the errors estimated for each stellar group.
Hertzsprung-Russell diagrams
We calculated the stellar luminosity using the Hipparcos V magnitude corrected for reddening with A V given in the column 5 of Table 2 ( §3.1), bolometric corrections from KH95, and astrometric distances calculated in §3.3. The effective temperature was determined using our spectral types and the calibration by KH95. With these values we plot the HRD for each stellar group in Figure 4 . As reference we plot the ZAMS, the evolutionary tracks for 0.2, 0.6, 1.0, 1.5, 2.0, 3.0 and 4.0 M ⊙ from Palla & Stahler (1993) and for 5, 9 and 15 M ⊙ from Bernasconi (1996) . For each association, we plot the isochrones from Palla & Stahler (1993) corresponding to the age range reported in Table  1 . We derive masses for the stars in each stellar group by double interpolation on the tracks using the values of T eff and luminosities calculated previously. This information is shown in Table 2 . Table 3 lists the emission line stars identified from their spectra in each association. Columns 1, 2 and 3 show the Hipparcos name, other name and the association to which the stars belong. Columns 4 and 5 give the EW λ of the Hα and Hβ lines, respectively (see §3.1). Column 6 gives the type of star (HAeBe or CBe) based on the location of the stars on the dereddened JHK color-color diagram (Figure 2 , see §3.2). The associated IRAS source, if it exists, is given in column 7. The β index calculated following the method described in §4.1 is show in the last column. This information is used to identify stars with inner disks in each stellar group.
Census of Herbig Ae/Be in the associations
Upper Scorpius
Upper Scorpius is the youngest of the three subgroups which form the Scorpius-Centaurus association, the OB association nearest to the sun. The other two subgroups, Upper Centaurus Lupus and Lower Centaurus Crux with ages of 13 and 10 Myr (Brown et al. 1999a ) extend southward of our telescope pointing limit. The age of US is about 5 Myr (de Geus, de Zeeuw, & Lub 1989; Blaauw 1991; Preibisch & Zinnecker 1999; Brown et al. 1999a; Preibisch et al. 2002) . The distance reported by de Zeeuw et al. (1999) using Hipparcos parallaxes is in good agreement with the astrometric and photometric distances derived in §3.3. Four objects exhibit emission in the Hα line. Two of these stars (HIP79476 and HIP81624) are located in the HAeBe region on the JHK color-color diagram, the other two (HIP78207 and HIP80569) are close to the CBe region (see Table  3 and Figure 3a ).
The SEDs of the Hα emission stars confirm the classification in HAeBe or CBe based on the location in the JHK color-color diagram. Vieira et al. (2003) defined an spectral index (β) using the ratio of the IRAS flux at 12µm (F 12 ) to the flux in the visual band (F V ), to discriminate HAeBe from weaker infrared sources as CBe or Vega-like stars. Specifically, the index β is defined as
HAeBe have spectral index β −2.0 (Vieira et al. 2003 ).
We calculated fluxes for each Hα emission star using the B, V, I c (Esa 1997) and J, H, K S (Cutri et al 2003) magnitudes corrected by reddening and the flux density for Vega (Cox 2000) at each band. Figure 5 shows the SEDs of the emission line star in US. Stars labeled as HAeBe from the JHK color-color diagram, have β > −2, characteristic of star with disks (Vieira et al. 2003) .
All the stars in the sample, including the HAeBe, are located near or on the main sequence in the HRD (Figure 4a ), indicating that the members of this sample have common properties. Only the star HIP80569, labeled as a CBe, has a slightly different position in this diagram, and its membership may have to be reviewed. Most of the lower mass stars in the sample follow the isochrones between 4 and 6 Myr, in agreement with the age reported for the association.
We identify the Herbig Ae/Be stars with stars with inner optically thick disks ( §1), and use their numbers relative to the total to find the inner disk frequency (%F disk ) in each association. To analyze the fraction of stars with inner disks, we limited the sample to the spectral type range B5-F0. The presence of disks around stars earlier than B5 is not well established, possibly due to the rapid evolution of these objects which disperse the surrounding dust and gas in about 1 Myr (Fuente et al. 2002; Natta et al. 2000) . Among the 93 objects observed in US, 13 have spectral types earlier than B5, 20 have spectral types later than F0, and 60 have spectral types between B5 and F0 (N B5−F 0 ); of these, only two objects can be labeled as stars with inner disks (N disk ). This indicates that in US 3.3 ± 1.3% of the intermediate mass stars have inner disks. The error is calculated from the ratio %F disk / √ N disk .
We explored the NIR properties of the 11 stars classified as early members (5 stars have spectral type between B5 and F0) by de Zeeuw et al. (1999) for which we did not obtain spectra. On the JHK color-color diagram, these stars fall to the left of the reddening vector from the B0 star, near the dwarf standard sequence. Since these data are not corrected by reddening, they must have small values of A V and no NIR excess. Thus, these stars are unlikely to have inner disks. With these stars, %F disk = 3.1 , which is within the errors of our original estimate.
Perseus OB2
Using photometric studies, Gimenez & Clausen (1994) found an age 10-15 Myr for Per OB2; Brown et al. (1999a) give an age between 4 and 8 Myr citing ages reported by different authors (see also, de Zeeuw et al. 1999 ). However, the ages reported for the open cluster IC348, a concentration of stars embedded in Per OB2, are in general younger: 5-20 Myr (Strom, Strom, & Carrasco 1974) , 5-7 Myr (Lada & Lada 1995) , 3-7 Myr (Trullols & Jordi 1997) , and 1.3 -3.0 Myr (Herbig 1998) . Some authors suggest that the Per OB2 association consists of two subgroups (Herbig 1998; Hakobyan et al 2000; Belikov et al. 2002a,b) . In particular, Herbig (1998) uses spectroscopic considerations based on the presence of Hα to suggest that IC 348 is projected upon an older population of stars. This conclusion was supported by Belikov et al. (2002a) using astrometric data. Since most of the stars in our sample are located outside of IC348, we adopt the age given by Brown et al. (1999a) , which is older that the age estimated by Herbig (1998) for IC348. The distance reported by de Zeeuw et al. (1999) is in good agreement with the astrometric and photometric distances derived in §3.3.
In our sample of 40 stars, which include all the early members listed by de Zeeuw et al. (1999) , we do not find stars with emission lines or NIR excess (see Figure 3b) . Thus, the inner disk frequency in this stellar group is 0±4.3, where the error was calculated assuming one HAeBe in our sample. However, the lack of stars with inner disks in Per OB2 could be due to the low number of objects in the sample (N B5−F 0 =23). Figure 4b shows the HRD for Per OB2. The five stars later than G0 are unlikely to be members of Per OB2. We also show the isochrones for 4 and 8 Myr, but the lack of low mass stars prevents us from making a firm statement regarding the age of the association.
Lacerta OB1
Lacerta OB1 is a moderately sparse group. Using proper motions and radial velocities, Blaauw (1958) divided the region into two subgroups, an older and more sparse group extended to the northeast and named 1a, and other more concentrated group in the vicinity of the star HIP111841 (10 Lac). The photometric ages derived for 1a and 1b are 16 and 12 Myr, respectively (Blaauw 1964; Brown et al. 1999a ). Using Hipparcos parallaxes, de Zeeuw et al. (1999) calculated a distance which is significantly smaller than previous estimates (Blaauw 1964; Lesh 1969; Crawford & Warren 1976) . The astrometric distance calculated in §3.3 for this association is about 3σ larger than the value given by de Zeeuw et al. (1999) , and in better agreement with our photometric estimate and the values given by others authors.
Out of the 82 stars observed in this work, 27 have spectral types earlier than B5, 3 have spectral types later than F0 and 52 have spectral types between B5 and F0; only four of these objects exhibit emission at Hα. All these objects are located in the CBe region on the JHK color-color diagram (Figure 3c ), so we conclude that do not detect any star with an inner disk.
The Hα emission objects do not have associated IRAS sources. However, as the IRAS survey is complete to about 0.4, 0.5, 0.6, and 1.0 Jy at 12, 25, 60, and 100 µm (Joint IRAS Science Working Group 1988), we can calculate an upper limit for the β index; for the emission line objects the index is always less than -2.0, confirming the results derived from NIR colors. In Figure 6 , we plot the SEDs for HIP110476, HIP112148, HIP111546 and HIP113226 with the upper limit of the IRAS fluxes. We then derive an inner disk frequency of 0 ± 1.9 % in Lac OB1. The statistical error was calculated assuming the presence of one HAeBe star.
Only one star listed by de Zeeuw et al. (1999) as an early type member was not observed in this work (HIP111841). However, the colors of HIP111841, not corrected for reddening, fall near the standard main sequence in the JHK diagram. This indicates that this star does not have NIR colors characteristic of HAeBe and does not change the results obtained previously.
Orion OB1a
Orion OB1a is the older group of the Orion OB1 association (see §2.2), one of the largest and nearest regions with active star formation. The age reported for this group ranges from 4 Myr (Lesh 1968 ) to 12 Myr (Blaauw 1991 Brown, de Geus, & de Zeeuw 1994) . Using photometric variability and spectroscopic confirmation to select low mass members belonging to OB1a, Briceño et al. (2004) calculated an age of 7-10 Myr for this stellar group. We adopt this age for Ori OB1a. The distance reported by Brown et al. (1999b) using the average parallax of 61 Hipparcos stars is in good agreement with our estimates (see §3.3).
In our sample of 114 stars, we have 80 stars with spectral types in the range B5 and F0, 25 stars with spectral types earlier than B5 and 9 objects with spectral types later than F0. Six stars in our sample show emission at Hα line (HIP25258, HIP25299, HIP25302, HIP25655, HIP26476 and HIP26481). In addition, in the star HIP25299 we find that Hα is in absorption but filled in when compared to an A8 standard. An Hα emission line with relative small EW λ is visible in the higher resolution spectra of this star obtained by the EXPORT consortium (Merin 2004) . In addition, the EXPORT multi-epoch spectra show variability in this line. So, we have included HIP25299 as an emission line star. The emission line stars show similar locations on the HRD (Figure 4d ) as other members of the association. Figure 3d shows that HIP25299 and HIP25258 are located in the HAeBe region on the JHK color-color diagram, while the other four emission line stars are likely to be CBe. In Figure 7 we plot the SEDs for the emission line stars. The β index calculated for these stars confirms the results obtained previously; namely, stars located in the CBe region (HIP25302, HIP25655, HIP26476 and HIP26481) on the JHK color-color diagram have β characteristic of stars without inner disks (< -2.0), while the β index of HIP25299 and HIP25258 confirms the presence of inner disks. From this analysis we obtain an inner disk frequency of 2.5 ± 1.8 % for Ori OB1a.
Orion OB1bc
As discussed in §2.2, we have combined the associations Ori OB1b and Ori OB1c as defined by Warren & Hesser (1977a) into one. These authors reported ages of 5.1 Myr and 3.7 Myr for Ori OB1b and Ori OB1c, respectively. Later, Blaauw (1991) estimated ages of 7 Myr for Ori OB1b and 3 Myr for Ori OB1c. In contrast, , Brown, de Geus, & de Zeeuw (1994) suggest that Ori OB1b is younger than Ori OB1c, deriving ages of 1.7±1.1 and 4.6±2.0, respectively. However, OB1c is more spatially related to the youngest sub-association Orion OB1d ( 1Myr; Hillenbrand 1997) and contains large quantities of dust and gas (see Figure 1) . Therefore, Ori OB1c could be co-eval or younger than Ori OB1b, which has an age of 3-5 Myr (Briceño et al. 2004) . In any event, in this contribution we assume a range of age that includes most of the age estimates for both Ori OB1b and Ori OB1c, 3.5±3 Myr. Using Hipparcos data, Brown et al. (1999b) found that Ori OB1b and Ori OB1c are located at similar distances, 440 pc for 1b and 460 pc for 1c. These values are in good agreement with our astrometric distance calculated for the combined group Ori OB1bc ( §3.3).
In our sample of 110 stars, we have 77 stars with spectral types in the range B5 and F0, 26 stars with types earlier than B5, and 7 objects with types later than F0. We detect six stars with Hα in emission. Figure 3e shows the position of the emission line stars on JHK color-color diagram. Objects HIP27452 and HIP27842 clearly appear in the CBe region on this diagram, while stars HIP25258, HIP25299 and HIP25302 have NIR excesses characteristic of HAeBe. HIP26500 is located between the CBe region and the HAeBe region. This star is a double system composed by stars with similar spectral types (Guetter 1976 ). An IRAS source is located 13" form HIP26500, and there are other possible objects associated with this IRAS source. We derived the SED and β index assuming that this IRAS source is associated with HIP26500 (β=-2.2) and using the completeness limit of the IRAS catalog (β <-2.5). However, the IRAS fluxes do not help to determine if this star is a CBe or a HAeBe star, because the β index is close to the limit defined by Vieira et al. (2003) . For the other stars located in the CBe star region on the JHK color-color diagram, HIP27452 and HIP27842, the index β confirms the absence of disks. The remaining Hα emission stars, HIP26752, HIP27059 and HIP26955, show clear evidence of being HAeBe. Figure 8 shows the SED for the emission line stars in Ori OB1bc. Using the bona fide HAeBe, the fraction of inner disks present in Ori OB1bc is 3.8 ± 2.2 %. If we include the object HIP26500 as HAeBe, the fraction increases to 5.1 ± 2.6 %.
A small number of stars located around l=206 • and b=-24 • are not spatially related to dust or gas (Figure 1) . It is possible that this group has different age and distance than those of Ori OB1bc; however, since there few of these stars, they are not likely to affect the inner disk frequency determination. Figure 4e shows that most of the stars are located between the isochrones corresponding to the age range estimated for this stellar group (3.5 ± 3 Myr); the emission line stars show similar locations on the HRD as other members of the association.
Trumpler 37
We studied the inner disk frequency in Trumpler 37 (Tr 37) using the spectral types, extinctions and membership defined by Contreras et al. (2002) . Tr 37 lies in the Cep OB2 association at a distance of 900 and with an age of 3-5 Myr. The spectroscopy was done using the same instrumental setup as for the other stellar groups studied in this contribution (see §2.2).
Out of 66 stars defined by Contreras et al. (2002) as probable members, 56 have spectral types between B5 and F0. Only 3 of these stars exhibit emission at Hα, MVA 437, MVA 426 and KUN 314S. The star KUN 341S is presumably heavily veiled by accretion onto the central star , and no spectral type could be assigned (Contreras et al. 2002) . The other two stars were classified as B7.
We used 2MASS data to infer the presence of inner disks in the Hα emission objects. We To support the use of the mean extinction for this star, we used this value of A V to correct the near infrared colors of the northern companion of the system, KUN 314N, and found the colors to correspond to those of an early G type star on the standard main sequence. This type is consistent with the spectral type G2 that we obtained from analysis of an unpublished spectrum of this star, which does not exhibit any emission features. With this reddening correction, the colors of KUN 314S are located between the CBe region and the HAeBe region, so we do not have clear evidence for an inner disk around this star. Also, this star does not have an associated IRAS source so we can only estimate an upper limit for β (see Table 3 and Figure 9 ). If we assume this object to be a HAeBe star, the resulting inner disk frequency for intermediate mass stars in Tr 37 is 4.3 ± 3.0%.
Otherwise we obtain a value of 2.2 ± 2.2%
The inner disk frequency in intermediate mass stars
In sections 4.1 to 4.6 we determined the relative numbers of Herbig Ae/Be stars in each OB association, and identifying these stars with stars with inner disks, we estimated the inner disk frequency in intermediate mass stars. In Figure 10 , we plot this frequency as a function of the age of the stellar group.
We compare our determinations of inner disk frequencies with similar quantities in low mass stars. In Figure 10 we show estimates for NGC2024, the Trapezium, IC348, NGC2264 and NGC2362 from Haisch, Lada, & Lada (2001) , for Taurus (KH95), for Chameleon I (Gómez & Kenyon 2001) , and for NGC7129 (Gutermuth et al. 2004 ).
We also include in Figure 10 the disk frequencies in low mass stars in Ori OB1a and 1b, which we calculate from the number of stars in Briceño et al. (2004) which show excesses relative to the main sequence in the JHK diagram. We assume that a star has an excess if (H − K) 0 − (H − K) KH > 2σ KH , where (H − K) 0 is the dereddened color, (H − K) KH is the intrinsic color for the spectral type of the star taken from KH95, and σ KH = 0.04, which is the typical dispersion for Weak T Tauri stars (or disk-less stars, Kenyon & Hartmann 1995) . Using this criterion, we find a disk frequency of 7.4 ± 3.4% for Ori OB1a and 17.4 ± 3.6% for Ori OB1b.
Parenthetically, we note that the frequencies determined from near infrared excesses in Ori OB1 are lower than the frequencies estimated from the relative numbers of CTTS in these associations, 10 ± 4% for Ori OB1a and 23 ± 4%, by Briceño et al. (2004) . These latter fractions refer to disks which are still accreting mass onto the star, as indicated by the presence of strong Hα emission characteristic of the CTTS (Muzerolle, Calvet, & Hartmann 2001) . The lower fraction of inner dusty disks compared to accreting disks is consistent with our findings in (Calvet et al. 2004b ), where we show evidence for significant dust evolution in the disks of Ori OB1, and suggests that regions like Ori OB1 harbor a number of transition objects like TW Hya (Calvet & D'Alessio 2001; Uchida et al 2004) , with significant clearing of small dust particles in their inner disks.
The inner disk frequency in the Herbig Ae/Be stars is much lower than in the low mass stars in the age range 3 -15 Myr. In addition, we do not see any indication of the strong decrease in disk frequency at ages 3-5 Myr in the low mass stars; rather, the inner disk fraction in HAeBe starts out already very low at 3 Myr (∼ 2 − 5%) and then slowly decreases with time up to ∼ 15 Myr when it has fallen to essentially zero. The lifetimes of disks seem to depend on the stellar mass, as suggested by Haisch, Lada, & Lada (2001) ; for intermediate mass stars, the inner disks dissipate more quickly than for the low mass stars.
Several possibilities may explain the mass dependence of the disks lifetimes. Calvet et al. (2004a) extended the correlation between mass accretion rate (Ṁ) and stellar mass (M * ) from Muzerolle et al. (2003a) to the intermediate mass stars, up to ∼ 3.5M ⊙ ; in particular, they found thatṀ ∝ M 2 * . On the other hand, the ratio of disk mass (M D ) to M * is found to be approximately constant for stars with spectral type A0-M7 (Natta et al. 2000; Fuente et al. 2003) . If the lifetimes of disks are determined by viscous evolution, which controls the accretion rate onto the star, the time for the disk to disappear by accretion processes can be estimated as the ratio M D /Ṁ, so the viscous lifetime of the disk is ∝ M −1 * .
Grain growth and settling toward the midplane in the disk can decrease the height of the inner wall of the disk and so decrease the NIR contribution from the inner disk (Calvet et al. 2004a) . Following Dullemond & Dominik (2004b) , in absence of turbulent stirring, the settling speed is given by
where z and r give the vertical and radial location of a particle with mass m that is settling, and ρ(z) is the gas density in the disk, which decreases exponentially with z away from the midplane. V sett is proportional to the mass of the star, so settling is expected to be more effective in the inner disks of HAeBe than in their low mass counterparts. Thus, the processes which lead to the dissipation of inner disk, that is, viscous and dust evolution are expected to occur in shorter time-scales in more massive stars.
Summary and Conclusions
In this contribution we studied the presence of inner disks around intermediate mass pre-main sequence stars in 5 stellar groups with range of ages from 3 to 16 Myr. The stars were selected from the Hipparcos catalog. The astrometric membership for US, Per OB2 and Lac OB1 associations was determined from de Zeeuw et al. (1999) . The stars in Orion OB1 were selected as members using astrometric and photometric constrains (Brown, de Geus, & de Zeeuw 1994; Brown et al. 1999b ) and divided in two groups, Ori OB1a and Ori OB1bc, with different ages and distances. We obtained spectra for 440 stars in these OB associations, from which we have determined spectral types, visual extinctions, T eff , luminosities and the presence of emission at Hα. We also included data for the cluster Trumpler 37 in the association Cep OB2, with data from Contreras et al. (2002) .
We compared the dereddened J-H and H-K colors of a samples of HAeBe stars (Hernández et al. 2004) and CBe (Yudin 2001) in order to estimate the loci of these objects, showing that the HAeBe and the CBe occupy well defined different regions on this diagram.
We identified the Herbig Ae/Be stars in each association using the following criteria (1) Hα emission, (2) location in the HAeBe region of the JHK diagram, (3) strong IRAS fluxes with (β index > -2; Vieira et al. 2003) . We identified 2 HAeBe in Upper Scorpius, 0 HAeBe in Perseus OB2, 0 HAeBe in Lacerta OB1, 2 HAeBe in Orion OB1a, 4 HAeBe in Orion OB1bc and 2 HAeBe in Trumpler 37. From these identifications, we estimate a disk frequency of 3.3±1.7%, 0±4.4%, 0±1.9%, 2.5±1.7%, 5.1±2.0%, 4.3±1.8%, respectively. We have compared the inner disk frequency in intermediate mass stars (HAeBe star) with that for low mass stars in a number of stellar groups taken from the literature, and estimated by us for Ori OB1 from the sample of Briceño et al. (2004) . We find that stars with inner disks are more frequent in low mass stars than in intermediate mass stars. Particularly, for the youngest associations (Ori OB1bc and Tr 37) the inner disk frequency for intermediate mass stars is ∼ ten times lower than the inner disk frequency reported for low mass stars. Although the inner disk frequency in intermediate mass stars tends to decrease slowly with age, we find no evidence of the strong decrease in the inner disk frequency observed in low mass stars at 3-5 Myr. Studies of intermediate mass stars in stellar groups younger than 3 Myr are required to determine in which age range, if any, a similar strong decrease with age occurs. We suggest that the lower inner disk frequency in intermediate mass stars is a result of more rapid mechanisms of inner disk dispersal (accretion, dust growth and settling toward the midplane).
This contribution suggests that most of the stars in the range of mass of the HAeBe disperse their inner disks in a timescale shorter than 3 Myr; in contrast, the inner disk frequency of low mass stars in this age range is larger than 50%. Samples of younger stellar groups are required to determined when the most of the intermediate mass stars disperse their inner disks.
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The stars in Per OB2 do not show Hα in emission 2 JHK loci between the HAeBe region and the CBe region , is spatially associated with molecular gas and dust; this subset is more likely related to the younger subassociation Ori OB1c. Palla & Stahler (1993) for the range of ages of each association in Table 1 (light solid lines) are shown, as well as evolutionary tracks from Palla & Stahler (1993) (dashed lines) corresponding to, from bottom to top, 0.2, 0.6, 1.0, 1.5, 2.0 3.0, and 4.0 M ⊙ ; tracks for 5, 9 and 15 M ⊙ (dotted lines) are from Bernasconi (1996) . The ZAMS is represented as a thick solid line. The emission line stars and the objects without emission share the same region in these plots. 
